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boundaries and approaches may be defined, and
any radio frequency may be used in the range from.
200 to 20,000 kilocycles (see Fig, 1).

A device for landing in fog, used in European
air transport, and particularly by the German
"Lufthansa," is known as the k'ZZ" process. This
is carried out if the obstructions around the port
protrude into the clouds so that the approach for
landing must be carried out with very poor visi-
bility, and the aircraft approaching the port is
informed that the landing will be carried out in
accordance with the 14ZZ" process. He is at once
given, information regarding the height of the
barometer on the ground for correcting the alti-
meter, and information regarding the wireless-
station sector in. which the approach for landing
should be made. The wireless-station sectors are
the most favourable air corridors selected and fixed
for each port in consideration of the obstructions
and the prevailing wind direction. Two such
zones are generally sufficient for each port.

For carrying out the landing, the aeroplane is
first of all communicated with by wireless at a
sufficient height from the ground stations and is
conducted to the port. It is ascertained by ear
from the ground when the aircraft is flying over
the port, and this fact is communicated to the
pilot, who immediately moves away in the direc-
tion from which the landing approach should be
made. The determination of this direction can
be facilitated by directions given by radio. After
flying for about 8 min. the aircraft is turned in
order to approach the port, and after starting the
approach requires wireless instructions about every
minute for correcting the compass course. At the
same time the altitude of flight is gradually de-
creased to such an extent that the aircraft can
start to land on reaching the boundary of the air-
port. The air traffic director will carefully follow
the approach flight in co-operation with the ground
wireless station. Finally, when it has been ascer-
tained that the aeroplane is on the correct course
for the approach flight, the signal to land is given
by means of the Morse letters " ZZ."

It will be clear that this system has many loop-
holes for improvement; for instance, the choice of
an obstruction-free approach direction bearing
in mind changing height and varying wind
direction, the correct determination by the pilot of
the distance from the airport, and finally the height
of the aircraft above the ground. Apart from these
considerations, however, the system has proved
very beneficial, and many successful landings have
been carried out.

Experience has shown that, when clouds are
about 40-50 metres above the ground, it is suffici-
ent if tine pilot receives the direction of the airport
approaches and a signal at the spot where he can
safely penetrate the clouds in order to arrange for
his landing. An ultra-short-wave radio beacon,
designed on the guiding-ray principle* was recently

installed by the firm of C. Lorenz at the Berlin-
Templehof aerodrome, for working on this arrange-
ment. The beacon is erected a few hundred
metres before the airport's boundary in the direc-
tion of the approach, and the aircraft readily picks
up this direction. The signal for penetrating the
clouds and commencing the landing is given when
the 'plane is just vertically above the beacon by an
interruption of the reception, since hi the case of
vertical polarization no radiation takes place
within a cone of a certain angle above the trans-
mitting dipole.

It is interesting to consider the reasons for the
use of such a short wavelength, which was 9 metres.
The range of such short waves is limited owing to
the fact that reflections from space rarely occur,
so that all airports can work with the same landing
wave without fear of interference. This simplifies
the aircraft apparatus necessary and, moreover,
the waves are not subject to fading, and the
receivers operate uninfluenced by atmospheric
noises. Finally, the aerials have rather small
dimensions, even with a most favourable radiation
efficiency and, therefore, the whole transmitter,
including the aerial, can be established as a mobile
station, in order that it may be located in accord-
ance with the actual wind conditions. From the
Templehof installation it seems that for compara-
tively short ranges, ultra-short-wave beacons form
a simple and consequently safe means for securing
guide lines by pilot rays.

The problem of flight in any weather, as it has
been shown, is well on the road to solution, and its
successful development will depend to a great
extent upon standardization of principles and
methods, at least throughout Europe.

19. Radio Installations in Aircraft. In accordance
with the regulations of the radio-electric service
of air navigation, continuous waves only are
allowed for aircraft transmission. These waves
are modulated in accordance with any one of the
following three ways, the choice depending upon
the circumstances under which it is required to
transmit: Type A.1 continuous-wave telegraphy
or C.W. W/T; Type A.2, tone-modulated tele-
graphy, or I.C.W. W/T; Type A.3, speech-
modulated, telephony, or B/T.

Many aircraft transmitters are capable of
working on either of the three forms of modulation*
in order that the operator may select the form
which permits most satisfactory commiinicatiiOtt
under existing conditions. This assures more per-
fect communication under all weather conditions
than can be provided with a single form of trans-
mitter. For instance, a C.W. signal will carry
through heavy static conditions when telephony
fails.

To appreciate the general layout of an aircraft
installation, a description of the radio equip-
ment of several types of aircraft is the most satis-
factory.
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